JEuropaisches Patentamt 
European Patent Office ® ^.ication number: U 1 

Office europeen des brevets 

@ EUROPEAN PATENT SPECIFICATION 

® Application number: 85109710.5 C 07 C 1 25/065 f C 09 D 5/02 

(§) Date of filing: 02.08.85 



® Alkali soluble latex thickeners. 



(§) Priority: 23.08.84 US 543370 

@ Date of publication of application: 
05.03.86 Bulletin 86/10 



Publication of the grant of the patent: 
18.10.89 Bulletin 89/42 



Designated Contracting States: 
BEDEFRGB ITNLSE 



(§) References cited: 
US-A-4384 096 



Gi 
© 



® Proprietor: DeSOTO,lNC. 
1700 South Mt. Prospect Road 
Des Platnes Illinois 60018 (US) 



® Inventor: Shay, Gregory D. 
15518 Rob Roy Drive 
Oak Forest, IL 60452 (US) 
Inventor: Eldridge, Emmojean 
5410 West Thomas Street 
Chicago, IL 60651 (US) 
inventor: Kail, James E. 
1708 North Wllshire Avenue 
Arlington Heights, IL 60004 (US) 



Representative: Reitzner, Bruno, Dr. 
Patentanwalte Dipl.-lng. R. Splanemann Dr. B. 
Reitzner Tal 13 
D-8000 Munchen 2 (DE) 



Note: Within nine months from the P""^^ £3* 23 

paid. (Art. 99(1) European patent convention). 



EP 0173109 B1 

Description 



10 



15 



20 



25 



^S'in'v^tion relates to latex polymers which are soluble in aqueous a.ka.ine medium to provide 
thicteneriTr use in aqueous coating compositions, especially latex paints. 

^ene^or aqueous 

aqueous latex paints to improve the rheology _of J ^'^^ a„o Un ts must be used and the 
for aqueous systems, but it has Sated* carbo^Snctional polymers which 

SXanVo^ deficTencies ' inc,udins inadequate 

hydrolytic stability. thickeners which are carboxyl-functional emulsion copolymers, 

* Ff0m ?"JXSu! Pat No HEi& SS May 7, 1983. In thai patent, 15-60 weight percent of . 
reference is made to U.S. Pat No.wuwi^w way i emulsion with 1&— 80 weght percent of a 
monoethylenic carboxylic acid is «P"f^SSL3 J^dTSflJK percent of! nonionic vinyl 
monoethylenic monomer, typified by a «^ a "° * * ^ an acrylic or methacrylic acid, 

surfactant ester which is an ester of 35^ a fft^^thKn2 in the water solution. 
These copolymers are soluble in water with the i aid « ™ d j 27 1978 in which 

the ^^.«3^?K^S— * not provide their thickening 
characteristics as a result of alkali solubilization. afl „eous systems which are highly efficient, 

£5f SSbtoSSSlSi poly-nere «Mch .heee (MM ehereetenedo. 

'^T^^ ^cent of a monoethy.enicaHy unsaturated monomer 

lacking surfactant capacity, typically ethyl ■ c 7*f?'™J nt of a nonio nic urethane monomer which is the 

cirbon n. pmjM- ^Stt, 1 ^ * t^SK«K?2Lll** in commerce end 

stress. 0 ! iss-ssi; raS ^ * -*« =««. p- »* - »*•<**« 

™"CD> from 0 op » ebou, 2 »e.,ht p^jj- ^^S'^n^o^^e™ 
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and diailyl benzene. 

The preferred surfactants have the formula 



€5 



R _04-CH 2 -CHR'O fe-fCH 2 — CH 2 0 feH 

same as that made by 'the .reactor .of the ^^^^Zsoi two entirely different types of 
0,«en due to eseoeledool end d, e mey fJ^^SSSSj 1 JST ESSSTen eot eetere «r«h 
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monomers can be used, such as acry.ic acic . methacryHc 

acid is presently preferred. This large proport,o ^ of ac^ s essentoal to ^prov P ^ 
will solubilfee and provide a thickener ^«°™«*^™ a ™ pVevfously defined, of a monoethylenic 
The polymer must also contain a "8"^^^^"^^ provide water insoluble 
monomer which has no 'f?^^ 

polymers when homopolymenzed and are liustratea ny a«V'™« mnn omers which can be used are 
achate, butyl acryiate or the 'orrespondmg ™ * h n a <^^ monomers are 

b^sS^^ 

in this invention than it was in the prior art .noted Piously. iation witnin the formu | a 

The monohydricnoniomc surfactant W poly ethoxylate chain 

presented previously. The essence of d * w tohteSatod^h a «ingle hydroxy group, 

(which may include some polypropoxylate proups) and «, n. cn .star m y | e nically unsaturated 

When the hydroxy-terminated polyethoxY^ uretnane in which a 

monoisocyanate. as has been illustrated the ^^J^^^A mto gr0 up via a uretnane linkage, 
polyethoxylate structure is «^^^ Sd thlctoners provide superior 
In this invention it has been fc^ that ata " ^JEKSffi primary thickening mechanism is 
thickening action when urethane l.nkagesa^^ 

alkali solubilization of a polycarboxyhc ^^J^SKSfSS DrioVart ester group, and when preferred 
of the uretnane group is superior to ^^XSTSSSi in aqueo^alkaline mediums as found in 
urethane monomers are used, thts ; provide " Sodi of time prior to use. 

aqueous coating compositions, wh.ch -are JsS to provide the nonionic urethane monomer 

The monoethylenica ly unsaturated ^9™^^***°%°™ employed, such as acrylate and 
is subject to wide variation. Any copolymenzable " ns * u T^ by allyl alcohol. These, 

methacryiate unsaturate. One ^ Y Y fl ^ 

preferably in the form of an *Yd™^-^ 

unsaturated ™° isocyanate ,acks 

the ester group so it forms urethanes^c^ be jl|ustrated in tne 

The aqueous emulsion co polymerization is entirely co nv. water tQ 

examples. To obtain an estimate ^^^^^^J « to ammonium hydroxide but 
about 1% solids content and then neutralized witn mow. !"J , may be used for neutralization. The 
sodium and potassium hydroxide and ^^^Kn^TU- the normal mode of 
neutralized product dissolves in the water ;to provide an "^^^n^^allwA Thla fadlh^ handling 

"isussssssss: asssssst * ™* ■ * » ■»■— - <- 

45 nonionic urethane monomers of this invention. 
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nitrogen sparge *" d be used'). The reactor contents are 

&VnC^ tSRcItl h P e.d for two hours while trace moisture is removed and 
collected in the Dean-Stark Trap ^"«'^^" n (| 1 D £' n stark trap is replaced with a condenser, and the 

"TS! oradttct is a white watt it, appeatant:. with residual isocyandte content of 0.5% end with 98% 
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display poor performance because they possess low solution viscosity, have poor thickening efficiency, 
a^ provide poor flow leveling properties in latex paints. 

Example 2 

""Si »™*r « equipped as in ^ fingg ~— ■» ■ — -» ™» 
and 244.7 g methactylic ecid. monomer pre-emulsion is charged to the reactor 

of monomer to copolymer and then cooled. RV _ Brookfie |d viscosity 28.5 mPa-s (No. 1 

The product is low viscosity latex .of solids content 3M „ m . Upon ammonium hydroxide 
spindle at 100 rpm). P H of 2.8, and WjS^ctosolutionisotoinedwto 

^B^i^ 

Table II. . .„ + - Fvflmo i es 3 «a through 3-U and 4— 19 in Tables II and III for 

Example 3 

(Preparation of an Alkali-Soluble ^'^^^"^SnSnser. nitrogen inlet, thermoregulated 
To a three-liter flask equipped with th . e ^^ r ^I7deionized water. The water is heated to 80°C 
water bath and monomer addition pump is charged 525.5 g de.on.zeo wa 

and purged with nitrogen for 30 minutes. conarate stirre d container by charging, in order, 756.7 g 

monomer prepared in ExamP| e . f h monome r pre-emulsion is charged to the reactor 

conversion of monomer to copolymer and then coo eo. Br ookf.eld viscosity 26.8 mPa-s (No. 1 

spindle at 100 rpm) pH of 2 J ujd eve jjjpjJ * ^ ctear soIution is obtained with 

SSSSSS^^ 3 spindle at 10 rpm). 
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TABLE I 

SAMPLES OF NO VEL URETHANE MONOMERS 
REACTANTS 

Mono- Ethox ylated Surfactant Used 

Ethylene oxide 
Hydrophobe (Moles) 
Nonyl -Phenol 9 
* Nonyl -Phenol 15 
Nonyl-Phenol 30 
Nonyl-Phenol 50 
Nonyl-Phenol 100 
Octyl-Phenol 40 
Dinonyl-Phenol 
Dinonyl-Phenol 150 
Lauryl CC12) 23 
Stearyl (C18) 30 
Oleyl (C-18) 20 
Nonyl-Phenol 50 
The Surfactants used in the above Table are: 
Example No. Trade Name 

1-A Igepal CO-630 

!-B Igepal CO-730 

1 . c Igepal CO-880 

i-D Igepal CO-970 

1-B Igepal CO-990 

X _ F Igepal CA-890 

l-6 Igepal DM-880 

1-H Igepal DM-970 

Siponic L-25 
lm j Siponic E-15 

Emulphor ON-870 
1 . L Igepal CO-970 

^SSffSJ-. - «* Co-por-ion. Siponic- is , ndmrt of Alcol*. 



Example 


Isocyanate 


No. 


Used 


1-A 


M-TMI 


1-B 


M-TMI 


1-C 


M-TMI 


1-D 


M-TMI 


1-E 


M-TMI 


1-F 


M-TMI 


1-G 


M-TMI 


1-H 


M-TMI 


1-1 


M-TMI 


1-J 


M-TMI 


1-K 


M-TMI 


1-L 


IEM 
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Table II 

PREPARATIONS OF ALKALI -SOLUBLE LATEX TH ICKENERS 
USING EXAMPLE 1-D UR ETHANE MONOMER 
Thickener Monomer Composition 1% Aqueous 











Solutioi 




U 16 t lid. lie 


Ethyl 


Methacrylic 


Viscosi' 


Exaraple 


noiiouici 


Ac rv late 


Acid 


at PH 9 




Int. * J 




(tft. I) 


(m'Pa-s) 


Z- A 


None 




75 


52 


-J TJ W 


n one 


40 


60 


70 


2-C 


None 




45 


96 


2-D** 


None 


/ U 


30 


220 


3-A 


5 






470 


3-B 


5 




i5 


400 


3-C 


10 




CC 
j J 


764 


3-D 


10 


40 


D v 


1220 


3-E 


10 


C A 

bu 


AO 


1375 


3-F 


10 


5 5 




1553 


3-G 


15 


lb 


60 
Ou 


268 


3-H 


1 5 


1 C 




1730 


3-1 


1 5 


An 




2025 


3-J 






40 


2140 


3-K 


15 


55 


30 


2575 


3-L 


15 


65 


20 


1416 


3-M 


15 


70 


15 


178 


3-N 


20 


50 


30 


4880 


3-0 


25 


30 


45 


3400 


3-P 


25 


35 


40 


5680 


3-Q 


25 


' 40 


35 


7350 


3-R 


25 


50 


25 


4400 


3-S 


30 


25 


45 


5180 


3-T 


30 


40 


30 


6100 


3-U 


45 


25 


30 


880 


Cellulosic** -- 






2196 
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TABLE II CONTINUED 
Properties In An Interior Flat Paint 

Thickening Brush Drag Leveling 

Example Efficiency Viscosity Viscosity 

(No.) (Dry Lbs.*) (Poise) (Poise) 

2-A** 32.42 1.85 3523 

2-B** 20.52 2.17 3555 

2-C** 22.48 2.39 2607 

2- D** 23.04 2.43 3444 

3- A 12.87 2.14 1801 
3-B 11.93 2.36 1501 
3-C 9.72 2.17 1659 
3-D 9-00 2.31 2686 
3-E 9.30 1-95 2686 
3-F 

3-6 11.86 2.17 1975 

3-H 8.01 2.45 2038 

3-1 8.02 2.27 2449 

3-J 7.97 2.10 2054 

3-K 8.72 2. IS 3729 

3-L 13.50 1.30 5609 

3-M 22.34 1.29 6636 

3-N 7.96 2.10 2054 
3-0 

3-P 7.16 1-98 1975 
3-Q 

3-R 7.80 1-46 2528 

3-S 6.92 1.53 1248 

3-T 7.55 1.29 1375 

3-U 8.79 2.43 1122 

Cellulosic** 7.00 0-96 2212 

•Number of pounds (1 lb = 0.453 kg) of material which must be added to 378.5 1 (100 gallons) of latex paint 
to provide 92—96 KU Stormer Paint Viscosity; 1 Poise = 10" Pa-s 
Cellulosic is Natrosol® 250 HBR, a hydroxyethyl cellulose from Hercules Inc. 
••Comparative 
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TABLE III 

OTHER EXAMPLES OF ALKALI -SOLUBLE THICKENERS 



USING URETHANE MONOMERS FROM TABLE I 



Urethane 
Thick- Monomer 
ener Example 
Example Used 



Thickener Monomer 
Composition 
Urethane Ethyl Metha- 
Monomer Acrylate crylic 
Acid 



(No.) 


(No.) 


(Wt.t) 


(wt.*) 


III u • 


4 


1-A 


10 


50 




5 


1-A 


25 


50 


25 


6 


1-A 


10 


40 


SO 


7 


1-A 


25 


35 


40 


8 


1-B 


10 


50 


40 


9 


1-C 


10 


50 


40 


10 


1-E 


10 


50 


40 


11 


1-F 


10 


50 


40 


12 


. 1-G 


10 


50 


40 


13 


1-G 


25 


SO 


25 


14 


1-G 


10 


40 


50 


15 


1-G 


25 


35 


40 


16 


1-H 


10 


50 


40 


17 


1-1 


10 


50 


40 


18 


1-K 


10 


50 


40 


19 


1-L 


10 


so 


40 



1* Aqueous 
Solution 
Viscosity 
at PH 9 

(mPa-s) 
417 

1272 
625 
1550 
477 
969 
2256 
1480 

10053 

17160 
6680 

29600 
3080 
752 
1830 
1066 
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Urethane 


TABLE III CONTIKUED 
Pronerties In An Interior 


Flat Paint 




1 111 CK • 










5 


ener 


Example 


Thickening 


Brush Drag 


Leveling 




Pv arnnl P 


Used 


Efficiency 


Viscosity 


Viscosity 




V ilO • 


(No. 1 


(Dry Lbs*) 


(Poise) 


(Poise) 


10 


A 
4 


1-A 

X t\ 


9.56 


1.66 


3081 






1-A 


-- 








6 


1-A 


9.85 


1.88 


•1896 


15 


7 


1-A 


7.95 


1.05 


1722 


0 


X x* 


9.92 


1.75 


3160 




0 


1-C 

X >* 


8.81 


2.2S 


4266 




J. V 


1-E 


10.25 


1.82 


6794 


20 


IT 

X X 


1-F 


8.09 


1.89 


148S 




1 2 

X x 


1-6 


8.52 


2.20 


2171 




13 


1-G 






-- 


25 


14 


1-G 


6.82 


1.31 


2007 




15 


1-G 


4.74 


1.15 


1896 




16 


1-H 


7.73 


1.47 


3444 


30 


17 


1-1 


8.52 


2.20 


2171 




18 


1-K 


8.80 


1.09 


3350 




19 


1-L 


9.45 


2.04 


1438' 



35 * see note in Table II. 



Claims 

1 A nonionic urethane monomer which is the urethane reaction product of a monohydric nonionic 
has the formula: R-O-K^-CHR'O fe-fCH*-CH s O VH 

f^Kte nJSSwff alpha! alpha-dimethyl-m-isopropenyl benzyl isocyanate. 
Phen 4 0 ^2;a.rS.elic k e P ner'wh^ is an apueous ^^icS Saturated carboxy.ic acid. 

""ffibout 0 &-60 weight percent of a non-ionic urethane monomer recited in claim 1; and 
€5 hydroxide. 



50 



55 



60 



9 



EP 0 173 109 B1 



5 Patentanspruche 

""f WW *»P™<* ««* daS ««■«*»''**• **** TenS ' d * 

Forme! 

R-0-fCHr-CHR'O 4*-(-CH 2 -CH 8 0 
Hat, worin R eine Alky.gruppe mit 6 bis » J^SSS - ^aTM? £ "m" 

T6n l?SS£ n 60 Gew.-% eines nichtionischen Ureth^monorne« 1; U " d 

(D) oS e'^a 2 Gew.-% eines V^ff^^ dETKS^O das nichtionische 
5. Alkalilosliches Verdickungsmittel nach Anspruch 4, worm aie Nomponenu* 
UrethanmonomergemaBAr.spruch3darstellt. Komponente (A) Methacrylsaure 
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Revendications 

- 1. Mono**, urithn. no. UK qui « h f™** ■f^SZwS?'' "** ""■""*** 

monohydrique a pour formule: 
45 R_0-(-CH 2 -CHR'0 ^-fCHs-C^O VH 

dans >aque..e R est un groups a.ky.e -tenant 6^ 

isopropenYlben^hsocyanate. CO pclymere en emulsion aqueuse de: 

tensioactif. m0 nomere urethanne non ionique selon la revendication 1, at 

65 d'ethyle, present en une quantite de 30-65% en poids. 
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